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Amendments to the Claims : 

This listing of claims replaces all prior versions and listings of claims in the application. 
T.istinp of Claims: 

1 . (currently amended) A device for controlling fluid flow, of the type having a 
variable orifice and configured to use a pressure signal, comprising: 

a fluid flow conduit having a circ ular cross section: 

m orifice denned alone a length of the conduit - the orifice having at least one planar 
ifiHef wall extending in a longitudinal direction of the conduit and ifoftiinr a maximum cross 
.^actional area that is less than half a cr oss-sectional area of the conduit: and 

an element having a linear edge configured to mate with the at least one planar asae* wall 
of the fluid flow conduit orifice to form a seal therewith, the element being movable in a 
direction transverse to the longimdinal direction between an open position wherein fluid flows 
through the conduit orifice and a closed position wherein the element substantially shuts off fluid 
flow « through the condui t orifice . 

2. (currently amended) The variablo orific e device of claim 1. wherein the eoadait 
has a roctangular cross ooction and the clcmont io oubstantially r e ctangular shapod orifice cross- 
section is defined in part bv a position of th e element between the open and closed positions. 

3. (currently amended) The variable orifice device of claim 1 , wherein the oonduit 
orifice includes at least one contoured sidewall and the element includes at least one edge having 
a curvature that substantially matches the cross-sectional shape of the contoured sidewall of the 
conduit orifice . 

4. (currently amended) The vari able orifice device of claim 1 , wherein the pressure 
signal is provided by a pressure sensor mounted in the housing. 

5. (currently amended) The v ariablo orific e device of claim 1 , wherein the pressure 
signal is provided by a pressure device mounted outside the housing either upstream or 
downstream of the device. 
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6. (currently amended) A device for measuring fluid flow, of the type having a 
variable orifice and configured to use a pressure signal, comprising: 

a fluid flow conduit having accost on e a planar inner wall extending in a longitudinal 

direction of the conduit; and 

an element having a linear edg e penerallv rectangular shaped surface facing the planar 
inner wall and configured to mate with the at least one planar inner wall efr fee fluid flow conduit 
to form a seal therewith, the rectangular shaned surface having a length dimension in the 
lon gitudinal direction that is at least as great as a width dimensi on of the rectangular shaped 
surface, the element being movable in a direction transverse to the longitudinal direction between 
an open position wherein fluid flows through the conduit and a closed position wherein the 
element substantially shuts off fluid flow in the conduit. 

7. (currently amended) The variable orific e device of claim 6, wherein the conduit 
hoc a rectan gu lar c rtw r^rti n Ti ™ H e teHMBfris mpctantiallv rectangular shaped mcjudesa 
rectangular cross-section defined in part b v the planar inner wall, a circular cross-section 
u pstream and downstream of the planner inner w all, and tapers that transition from the circular 
rmss-section to the rectangular cross-se ction upstream and downstream of the planar inner Wall . 

8. (currently amended) The variable orifioo device of claim 6, wherein the conduit 
includes at4oaat ono oontourod side - wall and the olemont includoa at least one odgo that has a 
curvature that substantially matches th e orooo sectional chape of the contoured gridowall of tho 
mmto the rectangular shaped surface includes a lea d ing edge facing upstream to the fluid flow , 
and a trailing edge facing downstream to the fluid fl ow, wherein at least one of the trailing edge 
and the leading edge includes a taper . 

9. (currently amended) The variable orifice device of claim 6, wherein the pressure 
signal is provided by a pressure sensor mounted in the housing. 

10. (currently amended) The variable orifico device of claim 6, wherein the pressure 
signal is provided by a pressure device mounted outside the housing either upstream or 
downstream of the device. 
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11. (currently amended) A device for controlling fluid flow, of the type having a 
variable orifice and a pressure sensor, comprising: 

a conduit having first, second and third segments, the first and third segments having a 
circular cross-section, and the second segment having a non-circular cross-section with at least 
two planar portions and being positioned between the first and third segment s, a cross-sectional 
area of the second segment is le s * than a cross-sectional area of the first and third segments; and 

an element having at least one feacar edg e planar surface facing one of the at least two 
planar portions nf the second segment and configured to engage the second segment to 
substantially shut off fluid flow in the conduit, the planar surface havinp a length dimension in a 
longitudinal diction of the conduit that is a t least as great as a width dimension of the planar 
surface . 

12. (currently amended) A device for measuring and controlling fluid flow, 
comprising: 

a conduit having an input portion with an inner circular cross-section, and an orifice 
portion with an inner rectangular cross-sectio n, wherein the inner rectangular cross-section 
Refines a maximum area less than an area defined by the inner circular cross-section; 
a pressure sensor configured to measure pressure within the conduit; and 
a movable element adapted and configured to engage the inner rectangular cross-section 
of the orifice portion to control fluid flow. 

13. (currently amended) An apparatus for controlling and metering fluid flow, 

comprising: 

a housing including: 

a fluid flow conduit having first, second and third portions along a length of the 
conduit, the first and third portions having a circular cross-section^ and the second portion 
including at least one planar sidewall and having a ma ximum cross-sectional area less 
than a cross-sectional area of the first portion, t he second portion being positioned 
between the first and third portions; 

an element bore extending transverse to the conduit and providing access to the 

second portion; and 
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fust and second sensor chambers each having an inlet and on outlet, tho inlot and 
outl e t o f tho first aenu n Oiauib oi being in fluid nornmunication with ■ fflspoctivo first and 
second portions of the conduit, and the Mot and outlet of tho sooond comer chamber 
Lu U ifi in flu i d oomm m i inn ri nn with cespeetive seeped nnd third portions of tho conduit 
flgfjngd, m &g "Q"™g along the length o f the conduit on opposing sides of the sec ond 
portion and directly exposed to f luid flowing thmnph the conduit; 
an element having a l inear o dgo planar surface arranged and configured to mate with the 

at least one flat planar sidewall to form a seal therewith and movable in the element bore 

between an open position wherein fluid flows through the conduit and a closed position wherein 

the element substantially shuts off fluid flow through the conduit; and 

first and second pressure sensors mounted in respective first and second sensor chambers 

and configured to determine a pressure differential in the housing. 

14. (original) The apparatus of claim 13, wherein the first and third portions of 
the conduit have a circular cross-section, and the second portion of the conduit has a rectangular 
cross-section. 

15. (currently amended) The apparatus of claim 13, wherein the s econd portion of 
mo - oonduit includes a flow control oootion having a smaller cross sootional area than tho largor 
cross sootional aroa of tho rornaining soctiono of th e sooond portion planar surface has a length 
dimension in a lonatudinal di re ction of the conduit that is at least as great as a width dimension 
of the planar surface . 

16. (currently amended) The apparatus of claim 15, wherein the flow control section 
second portion includes an inlet and an outlet that each include at least one tapered surface that 
transitions from fro smallor oroos sootional area to tho a larger cross-sectional area of the 
^^ ^2 mrt,w nf thn - . nnnnd portion first and thi r d section to the smaller cross-sectional area 
of the second portion . 

17. (currently amended) The apparatus of claim 13, wherein the element includes a 
faco surface ha^ng-a leading edge facing upstream to the fluid flow and a trailing edge facing 
downstream to the fluid flow, feerfceo surfac e being substantially planar an d . at least one of the 
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trailing edge afld the l^in p edge includes iaetedrag a taper That substantially matches a tapere d 
surface of the second portion. 

18. (original) The apparatus of claim 13, wherein the housing is divided into at 
least first and second portions along a plane that passes through a center of the conduit. 

19. (original) The apparatus of claim 13, wherein the first and second sensor 
chambers are accessible through respective first and second sensor bores that extend transverse 
to the conduit. 

20. (original) The apparatus of claim 19, wherein the first and second sensor 
bores extend in a direction perpendicular to the direction of the element bore. 

21. (currently amended) A method of controlling fluid flow through a device that 
includes a pressure sensor, a conduit having a first portion with a circular inner cross-section and 
a second portion with a rectangular inner cross-section h a ving a maximum cross-sectional area 
that smaller than a cross-sectional area of the first portion, and a movable element having at 
least one linear edge, the method comprising the steps of: 

moving the movable element in the conduit in a direction transverse to a direction along a 

length of the conduit; and 

engaging the linear edge of the movable element with the at least one flat sidewall of the 
conduit when in the closed position to form a seal with the at least one flat sidewall. 

22. (original) The method of claim 21, wherein the device further includes a 
housing, and the conduit extends through the housing, the housing including a sensor chamber 
positioned between and in fluid communication with the first and second portions of the conduit, 
and a element bore extending transverse to the conduit and providing access to the second 
portion of the conduit, and the movable element extends through the element bore. 

23 . (currently amended) A method of metering fluid flowing through a device that 
includes a conduit having a first portion with a circular inner cross-section and a second portion 
with a rectangular inner cross-section, and a movable element having at l onat ono lin ear-edge? 
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mi , g ^ gmfecg « nW gidfigall aflhg **ond norrion, the planar surface having a 

1rnrth it, p longitudinal nf the conduit, that is at least aspreat as a width 

Him^-on of the pim.T surface, whe ^'n the device is configured to use a pressure signal, the 

method comprising the steps of: 

moving the movable element in the conduit in a direction transverse to a longitudinal 

direction along a length of the conduit; and 

engaging the I kicar e dg e nlanar surface of the movable element with the a t knot one flat 
pianar sidewall of the conduit when in the closed position to form a seal with me at least one flat 
planar sidewall. 

24. (original) The method of claim 23, wherein the device further includes a 
housing, and the conduit extends through the housing, the housing including a sensor chamber 
positioned between and in fluid communication with the first and second portions of the conduit, 
and a element bore extending transverse to the conduit and providing access to the second 
portion of the conduit, and the movable element extends through the element bore. 

25 . (currently amended) A method of metering and controlling fluid flow through a 
fluid flow apparatus, the fluid flow apparatus including a housing, a movable element, and first 
and second pressure sensors, flic method comprising tho stops of: forming a conduit through the 
housing, the housing including a condui t «r*t and second sensor chambers, and an element bore, 
the conduit including having at least first, second and third portions, the first and third portions 
having a circular inner cross-section and the second portion including at least one planar 
sidewallHe«afeg»Ae.first and second sensor ekambor in tho htws i ag jo as to bo in flu id 
oommunication - with ipcpcotivo flrat and sooond portions of the oonduit and tho second and third 
pegaeB^ ctffinbsa configured to receive t h e fi rs t and second p ressure sensors, respectively, 
wherein the first and second pressure sensors are directly exposed to fluid flowing through t he 
conduit, forming-a and the element bore in tho housing - that extends transverse to the conduit in 
the housing and provides access to the second portion of the conduit, the method comprising ; 

moving the movable element in die element bore to control fluid flow in the conduit; 
engaging the Imoar cdgo of the movable element with the at least one planar sidewall of 
the conduit when in the closed position to form a seal with the at least one planar sidewall; 
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determining a pressure differential between the first and second sensor chambers using a 
pressure signal provided by each of the first and second pressure sensors; and 
metering the fluid flow based on the pressure differential. 



i 



I 

8 

! PAGE 9/13*RCVD AT 11612006 5:12:27 PM [Eastern Standard Time] * SVR:USPTO€FXRF-6/34 * DNIS:2738300* CSID:6123329081 * DURATION (mm-ss):03-14 



